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Chapter 1- 
Sets 


SHORT ANSWER TYPE 


1. Write the following sets in the roaster form: 
(i) A={x: x ER, 2x+11=15} 
(ii) B = {x | x? = x, x € R} 
(iii) C = {x | x is a positive factor of a prime number p} 
Solution: 
(1) According to the question, 
A={x:x€R, 2x4+11= 15} 
Roster form, 


2x+11=15 
=>2x=15-11 
=> 2. =4 

— 2. — 
Hence, A = {2} 


(11) According to the question, 
B={x|x?=x,x ER} 
Roster form, 

x? 

> x*-x =(0) 

=> x(x-1)=0 

>x=0Oorl 

Hence, B = {0, 1} 


(111) According to the question, 

C = {x|x is a positive factor of a prime number p} 

Roster form, 

Only possible positive factors of a prime number p = | and p itself. 
Therefore, 

x=lorp 

Hence, C= {1, p} 


2. Write the following sets.in the roaster form: 


(i) D={t|t?=tteR} 


f= 
(ii) E=. wi 7 
l w+3 
(iii) F ={x|x* —5x°+6=0,xeER? 
Solution: 


(1) According to the question, 
D={t|t=t,teER} 


=3,W <R 


Roster form, 


t=t 
>t—t=0 
=> t(t?—-1)=0 


=> t(tt—1)(t+1)=0 
>t=0,-lorl 
Hence, D = {-1, 0, 1} 


(11) According to the question, 
, w-2 | 

Roster form, 

((W — 2)/(W + 3))=3 

>w-2=3(w+ 3) 

>w-2=3w+9 

=>3w-w=-9-2 

=> 2w=-ll 

>we=-ll1/2 

Hence, E = {— 11/2} 


(111) According to the question, 
F= {x |x*—5x*+6=0,x ER} 
Roster form, 

x* — 5x* +6=0 

= xt — 3x*— 2x*+6=0 

=> x*(x* — 3) — 2(x*-— 3) =0 

=> (x* =3) (x*=2)=0 
=>x*=30r2 

=> x = +V3 or +V2 

=> x = V3, —V3, V2 or -V2 
Hence, F = {—V3, —V2, V2, V3} 


3. If Y = {x | x is a positive factor of the number 2?~! (2? — 1), where 2? — 1 is a prime number}. 
Write Y in the roaster form. 
Solution: 
According to the.question, 
Y = {x |x is a positive factor of the number 2?~ '(2P — 1),-where 2? —1-is a prime number}. 
Roster form of given set, 
Only possible positive factors of a prime number p are | and p itself. 
Possible factors of 2°~' (2? — 1) are all possible factors of 2?~' and 2? — 1 individually. 
Possible factors of 2°~' are 2°, 2'... 2?~! and that of 2? — 1 are 1 and 2? — 1 {-- 2? — 1 is prime 
number } 
Therefore, 
Red er 
Hence, Y = {1, 2!... 2?-', 2? - 1} 


4. State which of the following statements are true and which are false. Justify your answer. 
(i) 35 € {x | x has exactly four positive factors}. 
(ii) 128 € {y | the sum of all the positive factors of y is 2y} 
(iii) 3 & {x | xt — 5x? + 2x? — 112x + 6 = 0} 
(iv) 496 € {y | the sum of all the positive factors of y is 2y}. 
Solution: 
(1) True 
According to the question, 
35 € {x |x has exactly four positive factors } 
The possible positive factors of 35 = 1, 5, 7, 35 
35 belongs to given set 
Since, 35 has exactly four positive factors 
= The given statement 35 € {x | x has exactly four positive factors} is true. 


(11) False 

According to the question, 

128 € {y| the sum of all the positive factors of y is 2y} 

The possible positive factors of 128 are 1, 2, 4, 8, 16, 32, 64, 128 
The sum of them 

=14+24+4+4+8+416+32+644 128 

= 259 

2y =2 x 128 = 256 

Since, the sum of all the positive factors of y is not equal to 2y 
128 does not belong to given set 

= The given statement 128 € {y | the sum of all the positive factors of y is 2y} is false. 


(iu) True 

According to the question, 

3 é {x | x*—5x° + 2x*- 112x + 6=0} 
x* — 5x? + 2x’ — 112x +6 =0 

On putting x = 3 in LHS: 

(3)* — 5(3y + 2(3)° — 112(3) +6 

= 81 — 133+ 18~— 336 +6 

= —366 

#0 

So, 3 does not belong to-given set 

= The given statement 3 € {x | x*— 5x? + 2x* —112x + 6=0} is true. 


(iv) False 

According to the question, 

496 € {y | the sum of all the positive factors of y is 2y} 

The possible positive factors of 496 are 1, 2, 4, 8, 16, 31, 62, 124, 248, 496 
The sum of them 

=14+2+4+4+8+416+31+4+62+4 124+ 248 + 496 

= 996 

2y = 2 x 496 = 992 


Since, the sum of all the positive factors of y 1s equal to 2y 
496 belongs to given set 
= The given statement 496 ¢ {y | the sum of all the positive factors of y is 2y} is false. 


5. Given L = {1, 2, 3, 4}, M = {3, 4, 5, 6} and N = {1, 3, 5}. Verify that L-(MUN) = (L—-M)M(L-N). 
Solution: 
According to the question, 
L={1, 2, 3,4}, M= {3, 4,5, 6} and N = {1, 3, 5} 
To verify: 
L-(MUN)=(L-—-M)N(L-N) 
M = {3, 4,5, 6}, N={1,3,5} >MUN={1, 3, 4,5, 6} 
L= {1, 2, 3,4} and M U N = {1, 3, 4, 5, 6} 
= L-(MUN)= {2}........000 0. (1) 
L={1,2,3,4} and M = {3,4,5,6} > L-M={I, 2} 
L= {1, 2, 3,4} and N = {1, 3,5} > L-N= {2, 4} 
L—-Me=({l1, 2} andL—N = {2, 4} 


= (L—-M)N(L-N)= {2}... (i1) 
From equations (1) and (11), 
We have, 


L—(MUN)=(L—M)fN (L-N) 
Hence verified 


6. If A and B are subsets of the universal set U, then show that 
(i)A CAUB 
ii) ACBSAUB=B 
(ii) (AM B)CA 
Solution: 
(1) According to the question, 
A and B are two subsets 
To prove: AC AUB 
Proof: 
Letx EA 
>xE€AorxEeB 
>xEAUB 
>ACAUB 
Hence Proved 


(11) According to the question, 
A and B are two subsets 

To prove: ACB @ AUB=B 
Proof: 

Letx E€ AUB 
>x€AorxEeB 

Since, A C B, we get, 

=>xe€EB 


=> AUBCEB ...(1) 

We know that, 
BCAUB .. (11) 
From equations (1) and (11), 
We get, 

AUB=B 

Now, 

LetyEA 

=>yEAUB 

Since, A U B =B, we get, 
=>yeEB} 

>ACB 

So, 

ACBSAUB=B 
Hence Proved 


(111) According to the question, 
A and B are two subsets 

To prove: (A (1B) CA 

Proof: 

Letx EE ANB 
>xE€EAandxEB 

=>xEA 

=>AMBCA 

Hence Proved 


7. Given that N = {1, 2, 3,..., 100}. Then write 
(i) the subset of N whose elements are even numbers. 
(ii) the subset of N whose element are perfect square numbers. 
Solution: 
We know that, 
A set ‘A’ is a subset of a set “B’, if ‘A’ is "contained" inside “B’. Hence, all elements of ‘A’ are 
also elements of “B’. 
(1) According to the question, 
N = {1,2,3...., 100} 
Hence, subset of N whose elements are even numbers 
A ye, Syarearecse , 100} 


(11) According to the question, 

N= {1, 2,3,,..., 100} 

Hence, subset of N whose elements are perfect square numbers 
= {1, 4, 9, 16, 25, 36, 49, 64, 81, 100} 


8. If X = {1, 2, 3}, if n represents any member of X, write the following sets containing all numbers 
represented by: 


(i) 4n 

(ii) n+ 6 

(iii) n/2 

(iv)n-1 

Solution: 
(1) According to the question, 
X = {1, 2,3} where n represents any member of X 
X= {1, 2,3} 
{4n |n € x} 
= {4x1, 4x2, 4x3} 
= {4, 8, 12} 


(11) According to the question, 
X = {1, 2,3} where n represents any member of X 
Kia 41 h,2,-5) 


={1+6,2+6,3+6} 
= {7, 8, 9} 


a According to the question, 


= {1, 2,3} where n represents any member of X 
=U, 2, 


(nex! 
ig 3 
=5-7°3} 


= { % 1, 3/2} 


_— 


(iv) According to the question, 

X = {1, 2,3} where n represents any member of X 
X = {1, 2.93} 

{n 
={1l-1,2-1,3-1} 
= {8, 1, 2} 


9. If Y = {1, 2, 3...., 10}, and a represents any element of Y, write the following-sets, containing all 
the elements satisfying the given conditions. 
(i)a € Y but a7 Y 
(jijat+1l=6,aEY 
(ili) a is less than 6 and a € Y 
Solution: 
(1) According to the question, 
Y = {1, 2, 3,..., 10} where a represents any element of Y 
VY S4ie2,. 35, 10} 
Pei? =4.3°59 


1,4,9€ Y > 1, 2, 3 do not satisfy given condition 
Hence, 
fa:a € Y anda’é Y} = {4, 5, 6, 7, 8, 9, 10} 


(11) According to the question, 

Y = {1, 2, 3,..., 10} where a represents any element of Y 
YS 115.2, S5cs 10 

at+tl=6>a=5 

= 5 satisfies the given condition 

Hence, 

{arat+t1l=6,aE Y }={5} 


(111) According to the question, 

Y = {1, 2, 3,..., 10} where a represents any element of Y 
Y = {1, 2, 3,..., 10} 

ais less than 6 => 1, 2,3, 4,5 

1, 2, 3, 4, 5 satisfy the given condition 

Hence, 

{a: ais less than 6,a€ Y }={1, 2,3, 4, 5} 


10. A, B and C are subsets of Universal Set U. If A = {2, 4, 6, 8, 12, 20}, B = {3, 6, 9, 12, 15}, C = {5, 
10, 15, 20} and U is the set of all whole numbers, draw a Venn diagram showing the relation of U, 
A, B and C. 
Solution: 

According to the question, 

A= {2, 4, 6, 8, 12, 20}, B = {3, 6, 9, 12, 15}, C= {5, 10, 15, 20} 

Here, U is a universal set 


Therefore, 
=> AN B= {2, 4, 6, 8, 12, 20} 43, 6, 9, 12, 15} 
ad Gamle del 
= Bf) Ges, 6, 9, 12, 1S} {5, TUMs..20} 
= {15}, 
> AN Ce= {2, 4, 6, 8, 12, 20}N {5, 10, 15, 20} 
= {20}, 
=>ANBNC = {2, 4, 6,8, 12, 20!N{3, 6, 9, 12, 15}N{5, 10, 15, 20} 
={} 


Hence, the Venn diagram showing relation of given sets is: 


be the set of all girls in the school, B be the 
ts in the school who take swimming. 
Draw a Venn diagram showing one of the 


11. Let U be the set of all boys and girls in a school, 
set of all boys in the school, and S be the set of all s 
Some, but not all, students in the school take swimm 
possible interrelationship among sets U, G, B and S. 
Solution: 

According to the question, 

There are four sets U, G, B, S 

Here, 

U =a universal set containing set of all boys and girls in a school 

G = set of all girls in the school 

B = set of all boys in the school 

S = set of all students in the school who take swimming 

The Venn diagram showing relation of given sets 1s: 


me 


12. For all sets A, B and C, show that (A — B) f (A—C)=A-(BUC) 
Solution: 


According to the question, 

There are three sets A, B and C 

To show: 
(A—-B)M(A—C)=A—(BUC) 

Let x € (A—B)M (A-C) 

=> x € (A-—B) and x € (A—-C) 

=> (x € A and x € B) and (x € A and x € C) 
=>xE€Aand (x €B andx € C) 
>xE€Aandx €(BUC) 
>xEA-(BUC) 

= (A-—B)N (A—C)C A-(BUC)...(@) 
Let y€ A-(BUC) 

=>yEAandy €(BUC) 
=>yE€EAand(y € Bandy €C) 

=(y € Aand y € B) and (y € A and y EC) 
=>y€(A-B)andy€é(A-C) 
=>yE(A-B)N(A-C) 

=> A-(BUC)C(A-B)N (A-C)...qi) 
We know that, 

IfPc QandQcP 

Then, P=Q 

Therefore, from equations (i) and (11), 
A-(BUC)=(A—B)N (A-C) 


Determine whether each of the statement in Exercises 13 — 17 is true or false. Justify your answer. 


13. For all sets A and B, (A—B) U(AN B)=A 
Solution: 

True 

According to the question, 

There are two sets A and B 

To check: (A — B) U (A 1) B) = A 1s true or false 

L.H.S = (A —B)U (ANB) 

Since, A—-B=A/NB’, 

We get, 

=(A MB’) U(A NB) 

Using distributive property of set: 

We get, 

(AN B)U(ANC)=AN (BUC) 

=A (B’ UB) 

=ANU 

=A 

=R.H.S 

Hence, the given statement “for all sets A and B, (A — B) U (Af B) =A” Is true 


14. For all sets A, B and C, A — (B — C) = (A-—-B)-C 
Solution: 
False 
According to the question, 
There are three sets A, B and C 
To check: A — (B — C) = (A — B) — Cis true or false 
Step |: 


B-C 


Step 2: 


A-(B-C) 


Step 3: 


A-B 


Step 4: 


Now, from the Venn diagrams, we get, 

Step 2 and Step 4 are not equal 

Therefore, A — (B —C) #(A—B)-—C 

Hence, the given statement “for all sets A, B and C, A —(B —C) = (A -— B) — C’’ 1s false. 


15. For all sets A, B and C, if Ac B, then AN CCBIC 
Solution: 

True 

According to the question, 


There are three sets A, B and C 

To check: if A C B, then A M C C Bf) Cis true or false 

Letx EANC 

>x€EAandxEC 

>xe€BandxEC{-. ACB} 

=>xEBNC 

=ANMNCCBNC 

Hence, the given statement “for all sets A, B and C, if A C B, then A C CB f) C” 1s true. 


16. For all sets A, B and C, if A c B, then AU CC BUC 
Solution: 

True 

According to the question, 

There are three sets A, B and C 

To check: if A Cc B, then A UC CB U Cis true or false 

Letx E AUC 

>=>xE€AorxEC 

>xé€BorxEeC{-AcCB} 

>xEBUC 

=>AUCCBUC 

Hence, the given statement “for all sets A, B and C, if A C B, then AU C CBU C’ is true 


17. For all sets A, B and C, if A C C and BCC, then AUBCC 
Solution: 

True 

According to the question, 

There are three sets A, B and C 

To check: if A C Cand B CC, then A UB C Cis true or false 

Letx € AUB 

=>xE€AorxEC 

>xE€CorxEC{.AcCCandBcC} 

=>xEC 

>AUBCC 

Hence, the given statement “for all sets A, B and C, if AC Cand B CC, then A UB CC” 1s 

true 


Using properties of sets prove the statements given in Exercises 18 to 22 


18. For all sets A and B, AU (B—A)=AUB 
Solution: 

According to the question, 

There are two sets A and B 

To prove: AU(B-—A)=AUB 

L.H.S =AU(B-A) 

Since, A—B=A1)B’, we get, 


=AU(BNA’) 
Since, distributive property of set > (A U B) 1 (A UC)=AU (BNO), we get, 
=(AUB)N(AUA’) 
Since, A U A’ = U, we get, 
=(AUB)NU 
=AUB 
= R.H.S 
Hence Proved 


19. For all sets A and B, A—- (A—- B)=A MB 
Solution: 

According to the question, 

There are two sets A and B 

To prove: A—(A—B)=ANMB 

L.H.S =A-—(A-—B) 

Since, A—B=A1)B’, we get, 
=A-(ANMB’) 
=AN(ANB’) 

Since, (A { B)’ = A’ UB’, we get, 
=A [A’ U(B’)’] 

Since, (B’)’ = B, we get, 

=A) (A’ UB) 

Since, distributive property of set > (A { B) U(A 1 C)=AN (BU OC), we get, 
=(A 1 A’) U (A 1B) 

Since, A f) A’ = QO, we get, 
= MU (ANB) 
=ANMB 
= R.H.S 

Hence Proved 


20. For all sets A and B, A —(A ff) B)=A-B 
Solution: 

According to the question, 

There are two sets A and B 

To prove: A=(A {1 B)=A=B 

L.H.S =A—(A1T)1B) 

Since, A—B=AT1 B’, we get, 
=AN(AN BY 
=AN(ANB’) 

Since, (A  B)’ = A’ UB’, we get, 
=A!) (A’ UB’) 

Since, Distributive property of set > (A 1 B) U(A M C)=AN (BU ©), we get, 
=(A 1 A’) U (AN B’) 

Since, A f) A’ = Q, we get, 
=@U(ANB’) 


=AMB’ 

Since, A—B=A1 B’, we get, 
=A-B 
= R.H.S 

Hence Proved 


21. For all sets A and B, (A U B)—-B=A-B 
Solution: 
According to the question, 
There are two sets A and B 
To prove: (A UB)—B=A-B 
L.H.S =(AUB)-B 
Since, A—B=A1B’, we get, 
=(AUB)NB 
Since, Distributive property of set: (A 1B) U(A MM C)=ANM (BU OC), we get, 
=(A 1B’) U(BN B’) 
Since, A f) A’ = Q, we get, 
=(AMB’)U® 
=ANB 
Since, A—B=A1B’, we get, 
=A-B 
= R.H.S 
Hence Proved 


22. Let, 
_ [{ x45 4x — 40 
T=/x) _ Faia 

Vo x-7 13—x 
Is T an empty set? Justify your answer. 
Solution: 


According to the question, 
K FAD 5 4x — 40 | 
x-7 . 13-x 


To check whether T is an empty set or not, 
We solve, _ “| 


Try 


x+5 _ 4x — 40 
x—7  13-—x 


X+5—5(x—-7) 4x—40 
~ x—-7 ~ 43—x 


X¥+5—5x4+35 4x — 40 
- x—7 ~ 43—x 


-4x+40 41-40 
" y-7 13—-x 


—(4x—-40) 4x—-40 
~  x-7  13—-x 
= -(4x — 40)(13 — x) = (4x — 40)(x — 7) 
= (4x — 40)(x — 7) + (4x — 40)(13 — x) =0 
=> (4x — 40)(x —-7+ 13—x)=0 
= 6(4x — 40) =0 
=> 24(x — 10) =0 
=>x-10=0 
>x= 10 
So, T= {10} 
= T is not an empty set 


LONG ANSWER TYPE 


23. Let A, B and C be sets. Then show that A M (B U C) = (A MB) U(A NC) 
Solution: 
According to the question, 
A, B and C are three given sets 
To prove: A {1 (B UC) =(A 1B) U (ANC) 
Letx € Af) (BUC) 
>xé€Aandx €(BUC) 
>xE€Aand(x €Borx EC) 
=> (x € A and x € B) or (x €A and x EC) 
>=>xE€ANBorxEANC 
>=>xE(ANB)U(CANC) 
=>AN(BUC)C(ANB)UCANC)...@) 
Lety €(ANB)U(ANC) 
=yEANBorxEANC 
=>(y € Aand y € B) or(y € A andy EC) 
=>yEéEAand(yEe BoryeC) 
=>yEéEAandyEe (BUC) 
=yEAN(BUC) 
=>(AMB)U(ANC)CAN (BUC)...(ii) 


We know that: 
PcQandQcP>P=Q 

From equations (1) and (41), we have, 
AN(BUC)=(ANMB)U(ANC) 
Hence Proved 


24. Out of 100 students; 15 passed in English, 12 passed in Mathematics, 8 in Science, 6 in English 
and Mathematics, 7 in Mathematics and Science; 4 in English and Science; 4 in all the three. Find 
how many passed 
(i) in English and Mathematics but not in Science 
(ii) in Mathematics and Science but not in English 
(111) in Mathematics only 
(iv) in more than one subject only 
Solution: 
According to the question, 
Total number of students = 100 
Number of students who passed in English = 15 
Number of students who passed in Mathematics = 12 
Number of students who passed in Science = 8 
Number of students who passed in English and Mathematics = 6 
Number of students who passed in Mathematics and Science = 7 
Number of students who passed in English and Science = 4 
Number of students who passed in all three = 4 
Let the total number of students = U 
Let the number of students passed in English = E 
Let the number of students passed in Mathematics = M 
Let the number of students passed in Science = S 


n(M MS f\E)=a=4 
n(MfS)=a+d=7 
>44+d=7 

=>d=3 


n(M f) E)=a+b=6 


>4+b=6 
=>b=2 

nS 7 E)=at+c=4 
>4+c=4 
>c=0 


n(M)=e+d+a+b=12 

>e+44+342=12 

>e+9=12 

>e=3 

n(E)=g+ct+at+b=15 

>¢+04+44+2=15 

>¢+6=15 

>e=9 

n(iS)=f+ctat+d=8 

>f+0+4+4+3=8 

>f+7=8 

=>f=1 

Therefore, from the above equations, we get that, 

(1) Number of students passed in English and Mathematics but not in Science = b = 2 
(11) Number of students in Mathematics and Science but not in English = d = 3 

(111) Number of students in Mathematics only = e = 3 

(iv) Number of students in more than one subject only=a+b+c+d=4+3+4+2+0=9 


25. In a class of 60 students, 25 students play cricket and 20 students play tennis, and 10 students 
play both the games. Find the number of students who play neither? 
Solution: 

According to the question, 

Total number of students = 60 

Students who play cricket = 25 

Students who play tennis = 20 

Students who play both the games = 10 

To find: number of students who play neither 

Let the total number of students = S 

Let the number of students who play cricket = C 

Let the number of students,who play tennis = T 

n(S) = 60, n(C) = 25, n(T) = 20, n(C M T) = 10 

So, Number of students who play either of them, 

n(C U T) =n(C) + n(T) —n(C 1) T) 


= 25 + 20 — 10 
=) 
Hence, Number of student who play neither = Total — n(C U T) 
= 60 — 35 
=) 


Therefore, there are 25 students who play neither cricket nor tennis. 


26. In a survey of 200 students of a school, it was found that 120 study Mathematics, 90 study 
Physics and 70 study Chemistry, 40 study Mathematics and Physics, 30 study Physics and 
Chemistry, 50 study Chemistry and Mathematics and 20 none of these subjects. Find the number 
of students who study all the three subjects. 
Solution: 
According to the question, 
Total number of students = n(U) = 200 
Number of students who study Mathematics = n(M) = 120 
Number of students who study Physics = n(P) = 90 
Number of students who study Chemistry = n(C) = 70 
Number of students who study Mathematics and Physics = n(M 1 P) = 40 
Number of students who study Mathematics and Chemistry = n(M 1 C) = 50 
Number of students who study Physics and Chemistry = n(P ( C) = 30 
Number of students who study none of them = 20 
Let the total number of students = U 
Let the number of students who study Mathematics = M 
Let the number of students who study Physics = P 
Let the number of students who study Chemistry = C 
number of students who study all the three subjects n(M M P 1 C) 
Number of students who play either of them = n(P UM U C) 
n(P U M U C) = Total — none of them 
= 200 — 20 
= 180 ...(4) 
Number of students who play either of them = n(P UM U C) 
n(P UM UC) =n(C) + n(P) + n(M) — n(M 9) P) —n(M@ mM C)—n(P 1 C) + n(P MC) 
= 120+ 90 + 70 — 40 —- 30-50 4+ n(P NMC) 
= 160+n(POMNMC)...(1) 
From equation (i) and (11), we get, 
160 + n(P 1 M1 C) = 180 
=> n(P 11 M 1 C) = 180 — 160 
=> n(P 1M C) = 20 
Therefore, there are 20 students who study all the three subjects. 


27. In a town of 10,000 families it was found that 40% families buy newspaper A, 20% families 
buy newspaper B, 10% families buy newspaper C, 5% families buy A and B, 3% buy B and C and 
4% buy A and C. If 2% families buy all the three newspapers. Find 
(a) The number of families which buy newspaper A only. 
(b) The number of families which buy none of A, B and C 
Solution: 

According to the question, 

Total number of families = 10,000 

Number of families buying newspaper A = n(A) = 40% 

Number of families buying newspaper B = n(B) = 20% 

Number of families buying newspaper C = n(C) = 10% 

Number of families buying newspaper A and B = n(A {1 B) = 5% 

Number of families buying newspaper B and C = n(B f/) C) = 3% 


Number of families buying newspaper A and C = n(A [1 C) = 4% 
Number of families buying all three newspapers = n(A 1 BM C) = 2% 
Let the total number of families = U 
Let the number of families buying newspaper A = A 
Let the number of families buying newspaper B = B 
Let the number of families buying newspaper C = C 
(a) Number of families which buy newspaper A only 
Percentage of families which buy newspaper A only 
=n(A)—-n(A 1 B)-n(ANC)+n(ANBMC) 
=40-5-4+2 
= 33% 
Number of families which buy newspaper A only 
= ((33/100)x 10000) 
= 3300 
Hence, there are 3300 families which buy newspaper A only 


(b) Number of families which buy none of A, B and C 
Percentage of families which buy either of A, B and C 
=n(AUBUC) 
= n(A) + n(B) + n(C) — n(A 9 B)— n(B 1 C)-n( AN C)+n( A NBM C) 
= 40+ 20+ 10-—5-3-4+4+2 
= 60% 
Percentage of families which buy none of A, B and C 
= Total percentage — Number of students who play either 
= 100% — 60% 
= 40% 
Number of families which buy none of A, B and C 
= ((40/100)x 10000) 
= 4000 
Hence, there are 4000 families which buy none of A, B and C 


28. In a group of 50 students, the number of students studying French, English, Sanskrit were 
found to be as follows: 

French = 17, English = 13, Sanskrit = 15 

French and English = 09, English and Sanskrit = 4 

French and Sanskrit = 5, English, French and Sanskrit = 3. Find the number of students who 
study 

(i) French only 

(ii) English only 

(iii) Sanskrit only 

(iv) English and Sanskrit but not French 

(v) French and Sanskrit but not English 

(vi) French and English but not Sanskrit 

(vii) at least one of the three languages 

(viii) none of the three languages 

Solution: 


According to the question, 

Total number of students = 50 

Number of students studying English = 13 

Number of students studying French = 17 

Number of students studying Sanskrit = 15 

Number of students studying English and French = 9 
Number of students studying French and Sanskrit = 5 
Number of students studying English and Sanskrit = 4 
Number of students studying all three subjects = 3 
Let the total number of students = U 

Let the number of students studying English = E 

Let the number of students studying French = F 

Let the number of students studying Sanskrit = S 


n(FOSME)=a=3 
n(FMS)=at+d=5 


>3+4+d=5 

=> Gd 2 

n(F 1) E)=a+b=9 
>3+b=9 
=>b=6 

nS M E)=at+c=4 
= 34¢=4 
=>c= 1 
n(F)=e+d+at+b=175e€4+24+3+4+6=17 
>e+11=17 
>e=6 


n(E)=g+ct+at+b= 13 
>¢+14+3+6=13 
>¢2+10=13 

=g=3 


niS)=f+ctat+d=15 
=>f+14+342=15 
=>f+6=15 
=f=9 
Therefore, from the above equations, we get that, 
(1) Number of students studying French only =e = 6 
(11) Number of students studying English only = g = 3 
(111) Number of students studying Sanskrit only = f = 9 
(iv) Number of students studying English and Sanskrit but not French =c = | 
(v) Number of students studying French and Sanskrit but not English = d = 2 
(vi) Number of students studying French and English but not Sanskrit = b = 6 
(vi1) Number of students studying at least one of the three languages =a+b+c+d+e+f+g 
=3+64+14+24+64+9+3 
= 30 
(viii) Number of students studying none of the three languages = Total — (a+b+c+d+e+f+g) 
=50-(3+6+14+2+6+9+3) 
= 50 — 30 
= 20 


29. Suppose A1, Az, ..., A30 are thirty sets each having 5 elements and Bi, Bz, ..., Bn are n sets each 
with 3 elements, let 


30 fl 
JA, =| JB, =§ 
i=l j=l 


and each element of S belongs to exactly 10 of the Ai’s and exactly 9 of the B,’S. then n is equal to 
A. 15 
B. 3 
C. 45 
D. 35 
Solution: 
According to the question, 
Urs A; = U1 By =5 
Since elements are not repeating, number of elements in AjU A2U A3U ......... U A309 =30x5 
Now, since each element is used 10 times 
We get, 
10xS=30x5 
=> 10xS= 150 
=>S=15 
Since elements are not repeating, number of elements in B;U B2U B3U ......... UBn=3 xn 
Now, since each element is used 9 times 
We get, 
9xS=3xn 
>9xS=3n 
=>S=n/3 
=> n/3 = 15 


=>n=45 
Therefore, the value of nis 45 
Hence, Option (C) 45, is the correct answer. 
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